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Introduction
The cumaru (Dipteryx odorata (Aubl.) Willd.) is a species of high economic value, together with the construction industry, pharmaceuticals, food products and biocosmetics. The cumaru oil extracted from the seeds is used for the aromatization of chocolates, beverages, tobaccos, perfumes and the manufacture of soaps (Sampaio, 2000; Uchida & Campos, 2000; Araújo et al., 2004) .
Considering the growing demand for products derived from forest plantations (Butler & Laurance 2008; Das, 2011; Lavanya et al., 2014) , the development of new techniques for highproductivity seedling production is one of the objectives of the genetic breeding programs for the species (Sampaio, 2000; Pinto et al., 2008) .
In this scenario, the in vitro micropropagation of forest species appears as a viable technique as pointed out by Reed et al. (2011) , being organogenesis and somatic embryogenesis among the most promising techniques for this objective (Guerra et al., 1999; Lavanya et al., 2014) . There are a few information on the in vitro propagation methods of cumaru, among other forest species (Das, 2011; Penã-Ramirez et al., 2011) Amazon biome (Steinmacher et al., 2007) .
Somatic embryogenesis is a regenerative process of plants in which bipolar structures, similar to zygotic embryos, are formed by somatic cells with no vascular connection to the tissues of the initial explant (Zimmerman, 1993; Jiang et al., 2012) , making an asexual propagation system, especially for woody and palmaceous species considered difficult to regenerate by conventional asexual propagation methods (Kielse et al., 2007; Moura et al., 2008) .
For a maximized proliferation of regenerative calluses and adventitious shoots, it is necessary to consider besides the composition of the culture medium as point out by Tokuji & Kuriyama (2003) and Shen et al. (2008) , the type of explant to be used (Jiang et al., 2012) 
Material and methods
The experiments were carried out in the Plant Tissue Culture Laboratory of the State University of Amazonas (UEA).
Explants preparation
Mature cumaru seeds ( Figure 1A ) were immersed in folicur solution (5.0 mL.L -1 ) over 24 hours, washed in autoclaved water and taken to a laminar flow chamber, where they remained in commercial sodium hypochlorite solution at 10 % (with 2.5% active chlorine) for 20 minutes, and rinsed abundantly with autoclaved water.
Then the embryos were excised and inoculated ( Figure 1B ) in MS medium (Murashige & Skoog, 1962 
Induction of callus and adventitious shoots
Two distinct experiments were carried out to induce calluses and sprouts. The epicotyl ( Figure 1D ) and hypocotyl ( Figure 1E The data were submitted to ANOVA and the comparison of means of treatments was done by the Tukey test at the 5% probability level.
Results and discussion
After 90 days of incubation, callus formation was not observed in control treatments lacking growth regulators. This demonstrates a certain dependence on the exogenous source of phytoregulators for activation, dedifferentiation and cell division in the explants as evidenced in Figure 1 . Most of the callus was friable, translucent light yellow to light brown, with small greenish spots, resembling the formation of somatic embryos ( Figure 1G ).
According to ANOVA, both experiments provided a significant effect at 1% probability for TDZ (Table 1) and 2,4-D doses ( Means followed by the same letter in the row and in the column do not differ statistically from each other, at the level of 1% ** and 5% * of probability by Tukey test.
The treatments E3, H5 and E5 ( Figure 1F) were the ones that showed the highest mean for callus formation, and when TDZ doses in isolation were increased in the treatments (experiment I), resulted in increase of the mean number of callus formed by explant (Table 3) .
With respect to the induction of adventitious shoots, it was observed that they were formed from the green spots originated from the callus formation ( Figure 1H ). Although the acetic carmin test was not performed for the verification of viable embryos in these In order to induce shoots, treatments H2 (Table 3) , E6 and H6 (Table 4) were the ones that presented the highest means according to the Tukey test, revealing a significant effect for TDZ and 2,4-D (Tables 1 and 2 , respectively), the type of explant used was not relevant.
Despite the advances observed in the study of somatic embryogenesis as reported by Reed et al. (2011) and Lavanya et al. (2014) , it is still limited the understanding of the stimuli and conditions necessary for induction and control of this process. Although embryogenic cultures are generally initiated from embryonic, juvenile or mature explants (Guerra et al., 1999) , and grown in semi-solid medium containing auxins combined or not with cytokinins (Steinmacher et al., 2007; Das, 2011) , the answer may not be isolated (Hendrawati et al., 2012) , but rather the physiological stimulus that the explant can manifest by such manipulations to the one that precedes the incubation. Steinmacher et al. (2007) verified that the choice of meristematic cells is determinant to the cell conservation and differentiation in Bactris gasipaes.
The use of these data as a strategy to optimize future protocols, whose results include rooting and acclimatization tests of acquired shoots, making plant tissue culture an effective propagation method for Dipteryx odorata are in prospect.
Conclusions
The best means for callus formation in 
